Appendicitis is one of the most common causes of acute abdominal pain in pediatrics and is the most common indication for emergency abdominal surgery in childhood. The diagnosis of pediatric appendicitis remains challenging.
Introduction
Appendicitis results from an acute inflammation of the appendix. It is most common in 10 to 19 years old age group (233/100,000 population annually) 1 . The classic presentation for appendicitis involves the onset of vague epigastric or periumbilical pain followed by anorexia, nausea or vomiting and the migration of pain to the right lower quadrant (RLQ). It is one of the most common causes of acute abdominal pain in pediatrics and is the most common indication for emergency abdominal surgery in childhood 2 . The diagnosis of appendicitis is problematic in children because many present with signs and symptoms that mimic other common causes of abdominal pain. When it presents with typical symptoms, it is relatively easy to diagnose 3 . The overall negative appendectomy rate among all children is suggested to be 8.4% 4 . Recent studies have proposed different methods to treat children presenting to the emergency department (ED) with symptoms suggestive of appendicitis 5, 6 . Clinical scores used in these studies have relied on historical, physical examination, and laboratory findings. Ideally, a clinical score could accurately distinguish those patients that need immediate operative care from those that may benefit from further investigation or observation. Two pediatric appendicitis scoring systems, published by Alvarado 7 and Samuel 8 are the most widely referenced in the literature 6 . The PAS was introduced by Maden Samuel in 2002 as a way to stratify children's risk of having appendicitis when they present with abdominal pain. The scoring system consists of 8 findings (6 worth 1 point, and 2 worth 2 points for a total score of 10 points). Since Samuel's inception, several studies have addressed the sensitivity and specificity of this scoring system and attempted to develop strategies for it's use, mostly in deciding whom to take to the operating room without imaging, whom to image, and whom to send home. The primary aim in this study was to evaluate the diagnostic accuracy, sensitivity and specificity of pediatric appendicitis score (PAS) in the evaluation of appendicitis.
Materials and methods
This study was conducted in four private hospitals in old Dhaka city over a period of about 34 months from January 2011 to May 2014. A total of 200 clinically suspected patients of appendicitis were taken as study subjects. After obtaining informed consent, a data collection form contained information about patient age, sex, date and time of the examination, the date and time of the onset of symptoms, and each of the eight PAS components (Table 1 ) was completed. All data collection forms were completed prior to obtaining any imaging investigations. Children who had PAS less than six were discharged and contacted by telephone upto 1 month to verify final outcome. Rest of the children with PAS equal or more than 6 were underwent appendectomy. Discharged children or their parents were asked if they or their child had an appendectomy at the same hospital or elsewhere since their discharge. If a patient underwent an appendectomy at the study site or elsewhere, the medical record was obtained and the pathology was reviewed. Appendicitis was defined as appendectomy with positive histology. A negative appendectomy was defined as an appendectomy with negative histology. Missed appendicitis was defined as a child who was discharged home from the hospital but within 1 month had an appendectomy with positive histology. For analysis, the patients were separated into two groups: those with histology-confirmed appendicitis and those without appendicitis. The latter group included children who underwent appendectomy but who had negative histology. Data were analyzed by simple statistical method (percentage) and presented in the form of frequency distribution using Statistical Package for the Social Sciences SPSS 15.0 for Windows. Cough/percussion tenderness 2
Results
In appendicitis children, maximum (85.3%) children were in age group 10-16 years and 10 (14.7%) patients were in age group 5-9 years. Male (73.5%) were predominant than female (26.5%) in appendicitis children. Migration of pain, nausea and anorexia were in 43 (63.2%), 45 (66.2%) and 48 (70.6%) appendicitis children respectively. Fever, cough/percussion tenderness and tenderness in RLQ were in 37 (54.4%), 52 (76.5%) and 59 (86.8%) appendicitis children respectively. Leukocytosis and neutophilia were present in 42 (61.8%) and 46 (67.6%) appendicitis children respectively (Table-II) . Out of 200 cases 76 were diagnosed as appendicitis by PAS and among them 56 were confirmed by histopathological diagnosis. They were true positive and remaining 20 cases were false positive. Out of rest 124 cases discharged from hospital, 12 children had appendicectomy within one month were false negative and 112 patients having PAS <6 did not have appendicectomy within one month from discharge were true negative ( Table-III) . The sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV) and accuracy rate of PAS was 80.6%, 83.5%, 71.1%, 89.5% and 82.5% respectively ( Table-IV) . 
Discussion
The PAS is a relatively new scoring system which relies upon simple points in the history and examination of a patient. It is scored out of ten with a score of five or less excluding appendicitis, and a score of six or above making a true case of appendicitis highly likely. In this study most of the appendicitis children were male and age range was 10-16 years 9, 10 . Routhrock and Pagane stated that anorexia, migration of pain to right lower quadrant (RLQ) and onset of fever and vomiting was observed in fewer than 60% of patients 11 . In this study leucocytosis and neutrophilia were present in 61.8% and 67.6% of the appendicitis cases respectively. A study of 225 patients by Doraiswamy 12 showed leucocytosis in 42% and neutrophilia in 96% of the cases. Drinkovi N stated 10 that the frequency of the studied symptoms (vomiting, leukocytosis) range from 49.4% to 64.8%. The overall sensitivity, specificity, PPV, NPV and accuracy were found 80.6%, 83.5%, 71.1%, 89.5% and 82.5% respectively, which showed that PAS has a high sensitivity and specificity in diagnosing paediatric appendicitis. The overall sensitivity and specificity rates were almost same with the values drawn by Attia 13 , Goulder and Simpson 14 and Samuel 8 , whose sensitivity values varied from 72.0%-100.0% and specificity ranges varied from 60.0%-92.0%.
Conclusion
In our study, 22 (11.0%) of children underwent a negative appendectomy and 13 (6.5%) of children with appendicitis were sent home without appendectomy. The PAS cannot be recommended as it would lead to an unacceptable risk of wrongly discharging or delaying necessary surgery in patients with appendicitis in children.
